The question we should like to consider is whether despite the variation there are any consistent differences between the karyotypes of premalignant and malignant lesions. Such differences might be found if, as seems likely, the karyotypes of invasive tumours represent the end-result of an evolutionary process which tends to favour certain pathways. The sequential chromosome changes might then be related to the histopathological features of the lesion; possibly, though, a change in karyotype might precede histological evidence of a change in behaviour and so could serve as a guide to prognosis.
In searching for possible differences we have first noted that premalignant lesions frequently yield near-diploid karyotypes and that these generally appear to present fewer chromosome changes than are shown by invasive tumours with similar chromosome numbers. In premalignant lesions of the cervix, the only apparent abnormality may be the presence of a marker chromosome in the place of an A2 (Auersperg, Corey and Worth, 1967) or A3 (Richart and Wilbanks, 1966) chromosome; among adenomas of the colon or rectum, the only change may be an extra C or D group chromosome (Enterline and Arvan, 1967; Baker, not yet published) . On the other hand, the karyotypes of invasive tumours even where near-diploid generally present multiple changes, a fairly consistent feature of which is the presence of relatively few chromosomes in B, D and G groups. Underrepresentation of D and G group chromosomes has previously been commented upon (Levan, 1966; van Steenis, 1966) ; our own observations confirm this and show the same tendency for B group chromosomes (Tables I and II) . It seemed worth investigating, therefore, whether premalignant lesions of the cervix, adenomas of the large bowel, and premalignant lesions at other situations whose chromosomes have been investigated, show a similar tendency with regard to the relative number of B, D and G group chromosomes in their karyotypes, especially where they present more complex changes than those shown by the examples mentioned above. We have therefore estimated the relative number of B, D and G group chromosomes in abnormal metaphases from premalignant lesions of the cervix and other sites including the large bowel, described in the literature or investigated by us, and compared these with observations on representative metaphases (having the modal number of chromosomes) from a series of malignant tumours whose karyotypes we have studied.
It should be stressed that in arranging the chromosomes of aneuploid tumour cells as karyotypes in the conventional manner, with additional categories for marker chromosomes, only the minimal chromosome changes are in effect indicated and there are likely to be ambiguities; thus, the origin of marker chromosomes is usually uncertain and it is likely that some of the chromosomes placed in " normal " groups are in fact abnormal chromosomes, perhaps derived from chromosomes of groups other than those to which they are assigned.
RESULTS
Invasive tumours at various sites Table I shows the findings on 23 malignant tumours from sites other than the Cervix uteri Table II shows our findings on 11 carcinomas of the cervix and Table III our analysis of abnormal karyotypes from 14 preinvasive cervical lesions described or illustrated by other workers. Table IV summarizes the findings presented in Tables II and III . As with the malignant tumours shown in Table I , the carcinomas of the cervix (Table II) of D and G group chromosomes, and invariably less than the expected number in B group. On the average, the proportion of chromosomes in these groups is about 75%O of the corresponding value for somatic cells with normal karyotypes (Table   IV) . (Atkin and Baker, 1965, 1966) . The analyses are as follows: 
Large bowel Adenomatous polyps of the colon have been reported to show chromosome abnormalities which most often take the form of small alterations from diploidy, such as an extra F group chromosome, in three out of four cells analysed (Lubs and Clark, 1963) , or an extra C or D group chromosome (Enterline and Arvan, 1967 
Ovary
Fraccaro, Mannini, Tiepolo, Gerli and Zara (1968) found cells with one or two extra C group chromosomes in a 12-day culture derived from a papilliferous cystadenoma of the ovary and suggested that the aneuploidy had been present in the lesion in vivo and represented the beginning of an evolutionary process leading " towards more pronounced aneuploidy, and thus towards malignancy ". In a series of 20 ovarian carcinomas (Atkin, Robinson and Baker , not yet published) we have found evidence of more extensive chromosome change; the modal chromosome number is less than 46 in four and in the range in the remainder, and all except one have marker chromosomes.
Trophoblastic turmours Makino, Sasaki and Fukuschima (1965) have published karyotypes of aneuploid metaphases from hydatidiform moles and choriocarcinomas. They illustrate a metaphase with 48 chromosomes (their Fig. 14) , with an extra A2 and an extra D group chromosome, and one with 84 chromosomes (Fig. 15) which includes 8 each in B and G groups and 12 in D group (thus showing a relative excess in all three groups compared with the diploid female karyotype). In metaphases from four destructive moles (Fig. 19-22, showing 45 , 46, 83 and 53 chromosomes respectively) the proportion of chromosomes in these groups is sometimes increased and sometimes decreased, whereas in three metaphases from ehoriocarcinomas ( Fig. 23-25 , with 48, 49 and 105 chromosomes, the last two being from the same case), as well as in the lesion studied by us (Table I) , there are less than the expected number in all instances except that the metaphase with 48 chromosomes (Fig. 23 ) has five B group chromosomes. The mean ratio of B, D and G group chromosomes to total number of chromosomes per karyotype for the six moles considered above is 0-318 whereas the mean ratio for the three choriocarcinomas (including the tumour studied by us) is only 0-233.
DISCUSSION
It has been suggested on the basis of findings in leukaemia that the progressive conversion of normal to malignant cells is manifestly a process of clonal evolution involving sequential chromosome changes (Lejeune, 1965; de Grouchy. 1966);  we have suggested that the onset of invasion or the ability to metastasize may be accompanied by chromosome changes which are superimposed on others already present in the preinvasive stage (Atkin and Baker, 1966) . If progression is along certain preferred pathways, the karyotypes in the later stages might show not only a greater complexity but also the presence of certain tvpes of chromosome change not present at an earlier stage. Broadly speaking, both are suggested by the findings summarized above, although the precise changes, e.g. actual loss of chromosomes or their involvement in structural rearrangements, which lead to an apparent deficiency of acrocentric and B group chromosomes in invasive tumours remain unknown.
The findings we have presented suggest the that distribution of chromosomes in the karyotypes of cells from preinvasive and invasive lesions may serve to define, or at least to suggest with some degree of probability, the stage of malignant transformation that has been reached; in the cervix uteri, the proportion of chromosomes in B, D and G groups, or in D and G groups alone, may be informative in this respect. Obviously, much more data are needed relating not only to the sites considered above but also to other sites where pre-malignant stages can be identified.
Some carcinomas of the corpus uteri provide an apparent exception to the rule that malignant tumours present complex changes, since they show only a C-or D-trisomy, or even apparently normal karyotypes in the majority of cells (Baker, 1968) ; three trisomic tumours out of a series of seven with chromosome numbers in the diploid region were the only ones which histologically were confined to the endometrium, but the exceptional tumour with normal karyotypes was highly malignant and had metastasized to the regional lymph nodes. The trisomic tumours may belong to a subgroup in which the lesion is localized to the endometrium and rarely metastasizes (Hertig and Gore, 1960) ; possibly, they represent a stage analogous to carcinoma in situ in the cervix.
Whereas some invasive tumours have hypodiploid modal chromosome numbers (in our experience, nearly always including one or more marker chromosomes), we are not aware of any preinvasive lesion that has a hypodiploid mode. Perhaps, therefore, the finding of a hypodiploid modal number or DNA value may be confirmatory evidence that a lesion is invasive.
SUMMARY
In a series of 11 carcinomas of the cervix and 23 malignant tumours from other sites the proportion of chromosomes in D and G groups was usually, and in B group invariably, below that found in the corresponding diploid cells. On the other hand an analysis of published karyotypes derived from preinvasive cervical lesions does not reveal the same tendency towards a relative deficiency of chromosomes in these groups, although there is on the average a moderate deficiency of B group chromosomes. On the basis of these findings and similar findings on premalignant lesions at other sites including polyps of the large bowel, it appears that malignant lesions generally present karyotype changes which are not only of greater complexity compared with most premalignant lesions, but also reveal a tendency towards a reduction in the relative number of acrocentric and B group chromosomes which is not seen in the preinvasive stage.
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